24o                            THEORY OF OPTICS
If the incident and the diffracted light make the same angle {/with the normal to the grating, then, by (71) on page 214,
„ — ^.2 sin U.    Since, further, by (86) on page 223,  the A.
2 7f
first diffraction maximum appears when /* = -y, it follows that in this case
sin *7 = -j.
Hence the smallest distance d which the microscope objective is able to resolve with the most favorable illumination is
rf=^.......(98)
in which a is the numerical aperture of the microscope and A the wave length of light in air. This is the equation given on page 92 for the limit of resolution of the microscope.
In order to increase the amount of light in the microscope, the object is illuminated with strongly convergent light (with the aid of an Abbe condenser, cf. page 102). The above considerations hold in this case for each direction of the incident light; but in the resolution of the object only those directions are actually useful for which not only the central image but also at least the first maximum of the diffraction pattern falls within the field of view of the eyepiece. The diffraction maxima corresponding to the different directions of the incident light lie at different places in the focal plane of the objective, but they exert no influence whatever upon one another, since they correspond to incoherent rays; for the light in each direction comes from a different point of the source, for example the sky.
If, instead of a grating, a single slit of width d were used, no detail whatever would be recognizable unless the diffraction pattern were effective at least to the first minimum. Since, according to equation (79) on page 218, for perpendicularly incident light this first minimum lies at the diffraction anglelight in the plane S)3' is no longer uniform, i.e. some sort of an image appears
